Results: Both olanzapine (100 uM) and clozapine (100 uM) significantly increased pERK1/2 and pJNK protein expression, while aripiprazole (20 uM) only increased pJNK. Clozapine (100 uM) and aripiprazole (5 and 20 uM) significantly increased AMPK phosphorylation and inhibited insulin-induced phosphorylation of AKT. Olanzapine (100 uM) treatment caused a significant increase in IL-6 while aripiprazole (20 uM) significantly decreased IL-10. Olanzapine (100 uM) and aripiprazole (20 uM) increased BDNF expression. Discussion: All the APs studied upregulated pJNK, along with olanzapineassociated increases in IL-6, and aripiprazole-associated decreases in IL-10, together suggesting AP-mediated upregulation of pro-inflammatory pathways in rHypoE-19 neurons. Aripiprazole and clozapine (but not olanzapine) inhibited insulin-stimulated AKT, suggesting impaired hypothalamic insulin action by some, but not all, APs. Clozapine additionally increased AMPK phosphorylation (activation), an orexigenic energy sensor, which would also be expected to disrupt energy homeostasis. Conversely, olanzapine and aripiprazole increased BDNF, a factor linked to the underlying etiology of schizophrenia, suggesting BDNF upregulation may be a mechanism of therapeutic action. Taken together, our findings suggest differential and pleotropic effects of APs on neuroinflammation and energy sensing in the hypothalamus, which do not necessarily align consistently with known metabolic liability of these agents (i.e. clozapine = olanzapine > aripiprazole). Our data warrants further exploration into the mechanism of these effects, including replication of these effects in an in vivo model.
F236. CLONIDINE NORMALIZES MMN IN SCHIZOPHRENIA PATIENTS ON STABLE MEDICATION
Background: Schizophrenia is a severe brain disorder with profound deficits in prefrontal cortical cognitive functioning. These cognitive deficits form a core feature in schizophrenia for which treatment has been proven to be clinically challenging. One of the key neurotransmitters involved in cognitive functioning is noradrenaline. Previous research has demonstrated disrupted noradrenergic activity in schizophrenia while several studies report improvements in prefrontal cognitive functioning by a selective α2-agonist. Clonidine is such a selective α2A-agonist and previous research in our lab has demonstrated that a (range of) single dosage(s) of clonidine normalize(s) sensory gating in chronically ill, yet stably medicated patients with schizophrenia. Currently, we investigated if clonidine also normalizes Mismatch Negativity (MMN) deficits in this same group of patients. This is important, since reports have shown that MMN amplitude is associated with negative symptoms and cognitive functioning in schizophrenia. Methods: In a pseudo-randomized, double-blind, placebo-controlled experiment twenty chronically ill, yet stably medicated, male patients with schizophrenia were tested with the MMN paradigm from the Copenhagen Psychophysiological Test-Battery (CPTB) on 5 different occasions, each separated by a week. Four hours prior to testing patients were randomized administered either a placebo (non psycho-active compound) or a single dose of 25, 50, 75 or 150 μg of clonidine (Catapresan) on top of their usual medication on each occasion, in such a way that each patient received every dose once. Patients were matched on age and gender with 20 healthy controls (HC), who did not receive any treatment. The MMN paradigm consisted of 1800 stimuli with 4 types of stimuli: 1 standard (1000 Hz, 50 ms) presented 82% of the time and 3 types of deviants, based on either frequency (FreqMMN: 1200 Hz, 50 ms), duration (DurMMN: 1000 Hz, 100 ms) or their combination (FreqDurMMN: 1200 Hz, 100 ms) each with a probability of 6%. All stimuli had an intensity of 75dB and were presented with an interstimulus interval randomized between 300 and 500 ms. Subjects were requested to ignore all stimuli and were therefore watching a (muted) nature documentary. Results: In the placebo condition, patients had significantly reduced DurMMN and FreqDurMMN amplitude compared to HC, whereas FreqMMN did not show significant group differences. Furthermore, all doses of clonidine normalized FreqDurMMN amplitude in such a way that it was not significantly different anymore from the HC, while DurMMN only normalized with the highest dose (150ug). Discussion: Our results indicate disrupted MMN amplitude in chronically ill patients with schizophrenia in spite of the fact that they were stable on their medical treatment. In addition, our data provide evidence that a single dose of clonidine is able to normalize MMN amplitude in these patients. Furthermore, patients could not distinguish between the placebo and the treatment conditions or reported any side effects of these low doses of clonidine. Together with our previous reports indicating normalized sensory and sensorimotor gating in these patients following administration of clonidine, our results could be of potential high clinical relevance in the treatment of schizophrenia. Future studies should therefore focus on longer trial periods to investigate if clonidine, besides normalizing MMN amplitude and sensory(motor) gating, can also ameliorate negative symptoms and cognitive functioning in schizophrenia. 
F237. DOPAMINERGIC EFFECTS ON HIERARCHICAL PREDICTION ERRORS AND CONNECTIVITY DURING SOCIAL LEARNING

Max Planck Institute for Metabolism Research
Background: Persecutory delusions (PD) constitute core symptoms in psychosis that may emerge from aberrant learning and inference about others' intentions. Computational assays that use generative models of electrophysiological data to probe this learning process and its underlying neuronal mechanisms, in particular the effects of dopamine (DA) on synaptic plasticity, could provide mechanistic insights into the emergence of PD in psychosis. More importantly, they could enable prediction of individual treatment response to DA antagonists and thus help to address an important problem of clinical management of psychosis. Methods: We tested 137 healthy volunteers (mean age: 22 ± 3) in a double-blind, placebo-controlled, between subject pharmacological study: placebo (n = 47), DA precursor L-Dopa (n = 45), and DA receptor antagonist amisulpride (n = 45). Electroencephalography was recorded using a 128-channel Brain-Vision system. Participants performed a social learning task that required learning about an adviser's intentions and how they changed over time. Subsequently, we modeled participants' behavior with the hierarchical Gaussian filter (HGF), a model in which learning is driven by hierarchical prediction error (PE) updates: At the first level, positive PEs indicate that advice was better than expected (advice PE: aPE). At the second level, a positive PE signals that the adviser's intentions were less stable than predicted (volatility PE: vPE) . Using the trial-wise estimates from the HGF, we performed single-trial EEG analyses of PE activity at sensor and source levels. We also examined DA effects on effective connectivity with dynamical causal modelling (DCM). To this end, we divided event-related potentials (ERPs) according to PE magnitudes into 2 bins corresponding to positive and negative PEs.
